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This paper aims to evaluate the quantitative growth and development of research productivity of 
National Institute of Science Education and Research (NISER), Bhubaneswar in terms of 
publications as reflected in Scopus database. This study analyzed annual growth of publications, 
most preferred journals, open access publishing journals, Subject wise distribution of papers, top 
cited papers during the year 2008-2019. The study also analyzes country, organization 
collaboration and funding bodies in National Institute of Science Education and Research 
Bhubaneswar. The study assesses the intellectual output of the researchers produce by NISER 
and the findings of the study will be a matter of concern for policy maker and funding agencies. 
This analysis acknowledges that 2018 is the most productive year with 440 research paper. USA 
found to be the top collaborative research partner with 1251 publications followed by Germany 
with 1245 and China with 1154 publications. Although ‘Journal of High Energy Physics’ 
featured maximum publications but the research paper published in ‘Physics Letters Section B: 
Nuclear Elementary Particle and High Energy Physics’ has received maximum citations. 
 
Keywords: NISER, Scientometric Analysis, Authorship Pattern, Open Access, Research 
Productivity 
Introduction 
Research output evaluation and ranking of education systems supports in improving the quality 
of discussions and deliberations among the higher education community in India. An outcome of 
particular institute in the leading global universities rankings has led to the unanimous public 
agreement across the nation that there is a need to improve the ratings of our universities. It is 
quite evident from the leading rankings of universities that both, research output and impact play 
an important role in overall performance evaluation of a university or higher education 
institution. The role of research output in the ranking of universities has been identified to very 
important. In this backdrop, it is quite evident that research plays an important role in the 
recognition and credibility of any institution in today’s context. As the importance and impact of 
university rankings increase, it is obvious that identifying, reviewing, monitoring, and measuring 
the research output of universities becomes pertinent. Scientometrics is widely used tools for the 
evaluation, collate, measure, and analyse, and review the research output of individuals, groups, 
organisations or institutions, and countries. Scientometrics is also facilitates the comparison of 
research productivity among individuals, groups, institutions or countries. 
 
National Institute of Science Education and Research was set up in Bhubaneswar, Odisha in the 
year 2006 under the aegis of the Department of Atomic Energy, Govt. of India. In order to 
integrate scientific rigour into the wider pedagogical practices of the country, the institute is 
engaged in training and development of future knowledge of human resources in the sciences. 
Along with the academic activities, the institutes also strive towards knowledge intensive 
translational research in fundamental sciences to meet the country’s expectations with novel 
technologies. NISER provide Graduate, Masters and PhD. programmes in all basic science 
subjects. Interdisciplinary and cutting edge research programmes are being carried out at the 
institute. Students and research scholars are being nurtured in the ambience of scientific culture. 
Faculty and scientists are actively engaged in academic as well modern scientific research 
activities. Institute conduct workshop, training programme at regular interval as part of its 
outreach activity (NISER, 2020). 
Scientometrics study exclusively deals with the quantitative analysis of institutional research 
output and depicts the growth pattern of scientific publications, collaborative network, author 
productivity and research progress (Sahoo & Pandey, 2020). In the present study we attempt to 
assess the research work carried out at NISER by evaluating the research publications by the 
institute which were retrieved and indexed in Scopus database covering the period of 2008-2019. 
A total of 2514 papers were published by the researchers of NISER Bhubaneswar by seven 
schools (Biological sciences, Chemical sciences, Mathematical sciences and Physical sciences, 
Earth and Planetary sciences, Humanities and social sciences, Computer sciences) during the 
year 2008-2019.  
 
Objectives of the Study 
 
The primary objective of this study are- 
 
(i) To measure the institutional performance publication/research productivity (Annual   
growth rate, relative growth rate and doubling time)  
(ii) To identify the high productive and low productive research areas 
(iii) Research distribution and Collaborative pattern  
(iv) Prominent research journals for communication science by NISER scientists 
(v) Visualization of co-authorship, trend analysis and research impact 
 
Review of Literature 
   
Khanna et al. (2017) analyzed the research contributions in physics and astronomy of the Guru 
Nanak Dev University during 2006-2015 covering 652 research papers in the concerned subject. 
The study found that the university had registered the average citation impact per paper of 7.01%  
and six publications received in between 51 to 100 citations. The university ranked at 23rd 
position in term of publications output (652) and h-index (29) & 16th rank in average citation per 
paper (7.01%) and 19th rank in terms of international collaborative papers (27.45%) during 
2006-15. Around 68.71% publications of the university were in national collaboration. The study 
indicated that journals were most preferred form to communicate research works. Anil Kumar et 
al. (2015) in their study attempt was made to conduct a detailed analysis of the research 
publications of Gujarat University using bibliometric methods during 2004-2013. The literature 
datasets of 760 publications were derived from SCOPUS and included for analysis. The study 
found that majority of (83%) publications were in the form of journal articles and the publication 
trend of the university has steadily increased from 2008 onwards. The collaboration was highest 
of 0.70 based on the modified collaboration coefficient in 2012. The ‘Acta Poloniae 
Pharmaceutica-Drug Research’ found to be most preferred journal and the most cited author 
found to be P.S. Srivastav, while V.K. Jain had the best average citations per paper. A similar 
kind of study conducted to evaluate the research productivity of University of Kerala over a 
period of thirteen years from 2000 to 2012. A detailed analysis was made to evaluate the 
performance of the faculty members of Science Departments of University of Kerala using 
various parameters such as form-wise, year-wise, subject-wise classification of published papers, 
most productive authors and the most preferred journals. The impact factor and the citation 
received were also analyzed. The study revealed that Chemistry is the subject which produces 
more number of papers while the multi-authorship also possesses a lead role in this subject. 
Indian journals are the most preferred journals to publish the articles which are followed by UK. 
Collaborative Coefficient varies from subject to subject. The result found that the research 
productivity of the University of Kerala is much recognized at international level (Gopikuttan & 
Aswathy, 2014). A detailed quantitative analysis of the growth and development of physical 
science research in Sambalpur University was conducted during 1971-2010 with a sample of 417 
papers. The study exclusively explored the national and international research collaboration of 
the authors of the university. Hundred twenty authors have contributed 417 documents during 
1971-2010 with a per capita productivity of 3.475 and ‘Journal of the Indian Chemical Society’ 
found to be the most proffered journal featuring maximum of 34 articles by the physical science 
researchers of Sambalpur University (Majhi & Maharana, 2012). Sharma (2009) evaluated the 
performance and research collaboration among scientists of Central Potato Research Institute and 
found that majority of researcher preferred to work in collaboration and published their research 
papers in joint authorship. 
 
Based on the literature reviewed, it is found that there are limited scientometrics studies across 
the world particularly on analyzing the research productivity of an individual institution. 
Therefore, we carried out this study to bridge the knowledge gap by examining the NISER’s 
scientific contribution towards global scientific research. In this particular study, we have 
analyzed the scientific literature published from NISER during 2008-2019. Leading authors, 
Institutes and prominent journal are identified and authorship & collaborative patterns were 
analyzed in detail.  
Materials and Methods 
We adopted following search strategy to retrieve the data sample. Scopus bibliographic database 
has been extensively used in collect the research publication data. Further irrelevant records were 
removed during data curation process and 2514 record are finalized for the analysis.  
 
Search query: AF-ID ( "National Institute of Science Education and Research"   60105512 )  
AND  ( LIMIT-TO ( PUBYEAR ,  2019 )  LIMIT-TO ( PUBYEAR ,  2008 )) 
 
The sample has further analyzed and it has been found that the maximum 2262(89.98%) of total 
documents were published as "Article" followed by "Conference Paper" with 147(5.85%) and 
1.87% of the documents published as "Review" and a negligible portion of documents 
18(0.72%) featured as book chapter. Further, it has been observed that significant share 52.98% 
(1332) of the total research documents has been published on open-access platforms that signify 
major changes in the NISER researchers' behaviors and approaches to open access. Acceptance 
for sharing their research findings among the global scientific communities has grown. 
Remaining documents 1184(47.02%) were published in restricted sources. We have exclusively 
used VOSviewer data visualization to generate different network map that helps in better 
understanding of the authorship and collaboration pattern (Eck and Waltman, 2010).    
 
 Data Analysis and Results Discussion 
 
Annual Growth Rate (AGR), Relative Growth Rate and Doubling Time of Publications 
 
The below given formula is used to calculate the value of Annual Growth Rate (AGR) of 
publications. 
 
AGR =  
𝑬𝒏𝒅 𝑽𝒂𝒍𝒖𝒆−𝑭𝒊𝒓𝒔𝒕𝑽𝒂𝒍𝒖𝒆
𝑭𝒊𝒓𝒔𝒕𝑽𝒂𝒍𝒖𝒆
 X 100 
 
From the analysis it is observed that both negative and positive AGR for the research 
publications. It can be concluded that the institutional research publications has continuously 
increased and in the year 2018 the highest number of research papers were published by the 
scientific community of NISER. 
 
The following given formulas are used to calculate relative growth rate and doubling time 
 




R = Mean relative growth rate over the specific period of interval 
W1 = log w1 (Natural log of initial number of publications/pages)  
W2 = log w2 (Natural log of initial number of publications/pages)  
T2-T1 = Unit difference between the initial time and final time 
 




The maximum doubling time of 8.15 was recorded in 2016, followed by 6.90 Dt recorded in the 
year 2017. The data value of annual growth rate, relative growth rate and doubling time is 
represented in Table-1.  
Table 1: Annual growth rate, Relative growth rate and Doubling time of research productivity 
Year No of Document %TP Cumulative AGR RGR Doubling Time 
2008 4 0.16 
    
2009 16 0.64 0.80 300 1.39 0.50 
2010 27 1.07 1.87 68.75 0.52 1.32 
2011 30 1.19 3.06 11.11 0.11 6.58 
2012 56 2.23 5.29 86.66 0.62 1.11 
2013 157 6.25 11.54 180.35 1.03 0.67 
2014 353 14.04 25.58 124.84 0.81 0.86 
2015 304 12.09 37.67 -13.88 -0.15 -4.64 
2016 331 13.17 50.84 8.88 0.09 8.15 
2017 366 14.56 65.39 10.57 0.10 6.90 
2018 440 17.50 82.90 20.21 0.18 3.76 
2019 430 17.10 100.00 -2.32 -0.02 -30.15 
 
Discipline-wise Productivity of Research 
 
The Discipline-wise distribution of research productivity is represented in Figure-1. Although 
NISER researchers are published multidisciplinary subjects the resultant data clearly shows that 
the research are primary dominated in the subject domain of Physics & Astronomy-
1591(43.11%) followed by Chemistry 538(14.57%) and Material Science 296(8.02%). It is 
found that there is no equal distributions of research in various disciplines. It is also observered 
that significant portion of the research belongs to Engineering 263(7.12%), Biochemistry, 





Figure 1: Discipline-wise Productivity of Research 
 
Scattering of Research in Scientific Journals 
 
The Table-2 shows the Top-20 sources on which the research papers were published by the 
researcher of NISER Bhubaneswar during 2008-2019. 
Table-2: Distribution of Research in Scientific Journals 
Sl No. Name of Journal No. of 
Document 
Percentage JIF(2019) 
1 Journal of High Energy Physics 315 12.53 5.857 
2 Physics Letters Section B Nuclear Elementary Particle and High 
Energy Physics 
256 10.18 4.384 
3 European Physical Journal C 171 6.80 4.389 
4 Physical Review Letters 129 5.13 8.385 
5 Physical Review D 81 3.22 4.833 
6 Physical Review C 70 2.78 2.988 
7 Physical Review D: Particles Fields Gravitation and Cosmology 60 2.39 4.833 
8 Dalton Transactions 35 1.39 4.174 
9 Physical Review C Nuclear Physics 35 1.39 2.988 
10 Journal Of Instrumentation 32 1.27 1.454 
11 Physical Chemistry Chemical Physics 28 1.11 3.43 
12 Nuclear Physics A 27 1.07 1.695 
13 RSC Advances 27 1.07 3.119 
14 Chemical Communications 24 0.95 5.996 
15 Scientific Reports 21 0.84 3.998 
16 Journal Of Physical Chemistry B 20 0.80 2.857 
17 Chemistry A European Journal 19 0.76 4.857 
18 Organic Letters 18 0.72 6.091 
19 Nuclear Instruments And Methods In Physics Research Section A 
Accelerators Spectrometers Detectors And Associated Equipment 
17 0.68 1.265 
20 European Journal Of Inorganic Chemistry 16 0.64 2.529 
 
It is visible that, the researchers of NISER Bhubaneswar published their research findings in 
wide ranges of scientific journals. The result indicates that maximum number of research papers 
are published in Journal of High Energy Physics (n=315, tc= 9462) followed by Physics Letters 
Section B: Nuclear Elementary Particle and High Energy Physics (n=256, tc=10493) and 
European Physical Journal C (n=171, 6521). Although ‘Journal of High Energy Physics’ 
featured maximum publications but the research paper published in ‘Physics Letters Section B: 
Nuclear Elementary Particle and High Energy Physics’ has received maximum citations. 
Significant number of papers (n=129) published in Physical Review Letters with having highest 
impact factor value of 8.385. The top five journals are communicated more than one-third of the 
total research publications (37.87%). It can be concluded that the research originated from 
NISER has been communicated in high quality journals having significant value of journal 
impact factor. The scientists and researchers of NISER also preferred to publish their work in 
international journals to reach out to the global scientific communities and communicating their 
research findings with wide numbers researchers across the world.    
 
Research Collaboration Pattern 
Collaboration with authors of 79 countries fairly displays the worldwide dimension of the 
NISER Bhubaneswar and exposure and visibility of its faculty. Out Of the 2514 publications, 
almost are with collaboration of foreign authors. Figure-2 shows the collaboration of the NISER 
in research and publishing with other countries authors. It reflects that the USA is at the top with 
1251 publications followed by Germany with 1245 and China with 1154 publications. The other 
prominent research collaborative countries are Poland (1135), Russian federation (1127), Czech 
Republic (1113), France (1096), Brazil (1086), United Kingdom (1086) and Italy(1045). The 
result reveals that United States is the top collaborative research partner that NISER authors 
preferred to share their research work mostly. 
 
Figure 2: Collaboration of Research Publications with other countries 
 
Further, an institutional wise collaboration analysis conducted to understand the research pattern 
and top twenty institutions/organizations involved in the collaborative work with the NISER 
Bhubaneswar are depicted in Table-3. 
 
Table-3: Top 20 Collaborative institution and organization during 2008-2019 
 
Institution Name No. of 
Document(n=2514) 
Percentage 
The Ohio State University 1117 44.43 
Joint Institute for Nuclear Research, Dubna 1114 44.31 
Alikhanov Institute for Theoretical and Experimental Physics 1114 44.31 
Institut fiziki vysokikh energii 1111 44.19 
European Organization for Nuclear Research 1041 41.41 
National Institute for Nuclear Physics (INFN) 1032 41.05 
Wigner Research Centre for Physics 1026 40.81 
Petersburg Nuclear Physics Institute PNPI 1026 40.81 
Institute for Research on the Fundamental Laws of the Universe 1019 40.53 
French National Institute of Nuclear and Particle Physics 1015 40.37 
National and Kapodistrian University of Athens 1014 40.33 
Yerevan Physics Institute 1014 40.33 
Sapienza University of Rom 1013 40.29 
National Institute for Nuclear Physics Bologna 1001 39.82 
National Research Nuclear University MEPhI 985 39.18 
Italian National Institute of Nuclear Physics 984 39.14 
Wayne State University 983 39.10 
University of Bologna 948 37.71 
Lomonosov Moscow State University 931 37.03 
 
The analysis of top collaborative institutions/organization with NISER Bhubaneswar indicates 
that the Ohio State University is the top choice of the NISER Bhubaneswar researchers for 
collaborations as they collaborated for publishing 1116 (44.43%) papers followed by Joint 
Institute for Nuclear Research 1114(44.31%) and Alikhanov Institute for Theoretical and 
Experimental Physics(ITEP) 1114(44.31%). 
 
Co-authorship Pattern 
Co-authorship network map was created using VOSviewer visualization tools and depicted in 
Figure-3. Threshold of author having two or more documents were set up to generate the map 
and 793 authors has qualified for the network map. The top authors found to be Chandrasekhar V 
(TP=80, TC= 1291, TLS=368) followed by R Das (TP=65, TC= 388, TLS=124) and PK Sahoo 
(TP=60, TC= 528, TLS=221). Other prominent authors are B Mohanty (59), A Kumar(49), M 
Sarkar(49), S Kumar(47) and C Goswami(44). 
 
Figure 3: Co-authorship network map representing the active researchers of NISER 
 
 
Funding organization/ Institution for NISER research 
  
Figure-4 depicts the data about the funding organization and institution with number of 
document. Here Science and Technology Facilities Council, UK is the highest funding 
organization with 853 number of document followed by National Science Foundation (759) and 
National Natural Science Foundation of China (601). From this analysis we conclude that many 
foreign organization and institution funded to NISER Bhubaneswar for research. It has observed 
that NISER received significant amount of sponsorship from its parent organization named as 
Department of Atomic Energy, Government of India to accomplishment of various research 
activities. 
 
Figure 4: Top funding agency/organisation supported for NISER research work 
 
 
Top 20 Key Papers based on Most Citations 
 
The Table-4 depicts the top 20 papers with number of citation during 2008-19. There are 
different field of research publication from those, these are the highest cited papers. The highest 
cited paper is Combined Measurement of the Higgs Boson Mass in pp Collisions at s =7 and 8 
TeV with the ATLAS and CMS Experiments with 841 citations followed by Oxidative stress: An 
essential factor in the pathogenesis of gastrointestinal mucosal diseases with 658 citations.  A 
large number of the research publications were received significant number of citations. 
 
 
Table-4: Top 20 cited most cited papers with citation rate 
 
Sl. No Paper Title No of Citation 
1 Combined Measurement of the Higgs Boson Mass in pp Collisions at s =7 and 8 TeV with the ATLAS 
and CMS Experiments 
841 
2 Oxidative stress: An essential factor in the pathogenesis of gastrointestinal mucosal diseases 658 
3 Poly-ε-caprolactone based formulations for drug delivery and tissue engineering: A review 570 
4 Applications of acceptorless dehydrogenation and related transformations in chemical synthesis 534 
5 Measurements of the Higgs boson production and decay rates and constraints on its couplings from 
a combined ATLAS and CMS analysis of the LHC pp collision data at √s = 7 and 8 TeV 
525 
6 Bond activation and catalysis by ruthenium pincer complexes 497 
7 Long-range angular correlations on the near and away side in p-Pb collisions at √sNN=5.02 TeV 461 
8 Precise determination of the mass of the Higgs boson and tests of compatibility of its couplings with 455 
the standard model predictions using proton collisions at 7 and 8 TeV 
9 Centrality dependence of π, K, and p production in Pb-Pb collisions at √sNN=2.76 TeV 373 
10 Performance of the ALICE experiment at the CERN LHC 344 
11 Measurements of Higgs boson production and couplings in diboson final states with the ATLAS 
detector at the LHC 
335 
12 Event generator tunes obtained from underlying event and multiparton scattering measurements 330 
13 Energy dependence of moments of net-proton multiplicity distributions at RHIC 322 
14 Evidence for the spin-0 nature of the Higgs boson using ATLAS data 317 
15 Measurement of the properties of a Higgs boson in the four-lepton final state 299 
16 Graphene-Based Polymer Composites and Their Applications 296 
17 Performance of electron reconstruction and selection with the CMS detector in proton-proton 
collisions at √s = 8 TeV 
290 
18 Facile bulk production of highly blue fluorescent graphitic carbon nitride quantum dots and their 
application as highly selective and sensitive sensors for the detection of mercuric and iodide ions in 
aqueous media 
280 
19 Observation of the rare B0 s→μ+μ- decay from the combined analysis of CMS and LHCb data 278 




In this study, we have conducted a detailed analysis of scientific contribution of NISER using 
different scientometrics indicators. The study found that that a significant portion of the 
published papers were the work under collaboration with different institution as well as different 
countries. The year-wise output of research has no uniformity during this period. This analysis 
acknowledges that 2018 is the most productive year with 440 research paper. United States is the 
top collaborating country of NISER with 1251 number of research paper. The Ohio state 
University is the top collaborative organization of NISER Bhubaneswar with 1116 research 
papers. “Journal of High Energy Physics” is the top most prefer journal of researchers of NISER 
with 315 (12.52%) research papers. Subject-wise productivity analyze data provide Physics and 
Astronomy discipline contribute the highest number of research paper in this session with 1591 
(43.11%) research paper. It is felt that the management of NISER Bhubaneswar has given right 
consideration and serious introspection to augment and expand its research avenues and 
intellectual capital. Furthermore, the study predicts that the accomplished researchers of this 
institute will come forward to assemble all their research experiences to take the status of this 
institute to its peak. The results of the study will set a benchmark on analyzing the research 
productivity of an institute of national importance using various scientometrics indicators.  
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